The indolo [2,1-b]quinazoline alkaloid tryptanthrin has previously been identified as the cyclooxygenase-2 inhibitory principle in the extract ZE550 prepared from the medicinal plant Isatis tinctoria. We here investigated the potential inhibitory activity of tryptanthrin and ZE550 on cyclooxygenase -2 and cyclooxygenase -1 in cellular and cell-free systems. A certain degree of selectivity towards cyclooxygenase -2 was observed when cyclooxygenase -1 dependent formation of thromboxane B 2 in HEL cells and cyclooxygenase -2 dependent formation of 6-keto prostaglandin F 1 in Mono Mac 6 and RAW 264.7 cells were compared. Preferential inhibition of cyclooxygenase -2 by two orders of magnitude was found in phorbol myristate acetate activated bovine aortic coronary endothelial cells. Assays with purified cyclooxygenase isoenzymes from sheep confirmed the high selectivity towards cyclooxygenase -2. The leukotriene B 4 release from calcium-ionophore-stimulated human granulocytes (neutrophils) was used as a model to determine 5-lipoxygenase activity.
Introduction
There is still an unmet need for medicinal plants and phytopharmaceuticals with scientifically proven anti-inflammatory and antirheumatic efficacy. Although herbal drugs such as devil's claw (Harpagophytum procumbens DC., Pedaliaceae), willow bark (Salix alba L., Salicacae) and others have been positively reviewed in the 1980's by the subcomittee for phytotherapy (the so-called Kommission E) of the German Drug Agency [1], none of these herbs nor phytopharmaceuticals obtained from their extracts satisfies the criteria of orthodox medicine. Due to the good acceptance of herbal drugs among the population, phytopharmaceuticals with demonstrated clinical efficacy could become a suitable therapeutic alternative to current medication for specific indications such as the adjuvant treatment of mild or chronic forms of rheumatic and other inflammatory ailments [2] .
In a survey of historical accounts on old folk medicines with potential antiinflammatory properties, woad (Isatis tinctoria L., Brassicaceae) was selected for further investigation. Subsequently, lipophilic woad extracts such as ZE550 were found to display a promising in vitro pharmacological profile. In cell culture assays a pronounced inhibition was found for cyclooxygenase-2 (COX-2) only, but not for cyclooxygenase-1 (COX-1). Furthermore, a distinct effect on purified 5-lipoxygenase (5-LOX), and inhibition of histamine and serotonin release from mast cells was shown. With the aid of activity directed fractionation tryptanthrin ( Fig. 1) was identified as the COX-2 inhibitory principle in the extracts [3, 4] . Given the compound's rather remarkable potency in a cell based assay for COX-2 activity with Mono Mac 6 cells, we conducted more detailed investigations to elucidate the in vitro pharmacological effects of trypthantrin on key enzymes involved in the eicosanoid synthesis.
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Results
The inhibition of eicosanoid formation in LPS-stimulated Mono Mac 6 cells was determined by the measurement of 6-keto-PGF 1 synthesis. Preliminary experiments had established the comparability of data with those obtained in a PGE 2 assay. First, dose-inhibition curves for tryptanthrin and a number of known COX-inhibitors were obtained (Fig. 2A) . The IC 50 value of tryptanthrin (0.037 µM) was comparable to that of nimesulide (IC 50 0.027 µM), a clinically used preferential COX-2 inhibitor.
The potency of acetyl salicylic acid was lower by two orders of magnitude (IC 50 3.8 µM). This finding is in line with the fact that the latter compound is a selective COX-1 inhibitor [5] . Diclofenac, a clinically used non-selective COX inhibitor, and NS 398, a selective COX-2 inhibitor, showed IC 50 values of 0.002 and 0.003 µM, respectively. The relative inhibitory potencies of tryptanthrin, nimesulide and NS 398 on 6-keto-PGF 1 synthesis in RAW 264.7 cells (Fig. 2B ) was comparable to those in Mono Mac 6 cells, although all IC 50 values were shifted by about one order of magnitude (IC 50 of 0.25 µM, 0.21 µM and 0.013µM, respectively).
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Discussion
With respect to the mode of action of tryptanthrin there is evidence of its inhibitory activity on key enzymes of the arachidonic acid cascade in various cell types. Tryptanthrin strongly inhibited prostaglandin synthesis in stimulated Mono Mac 6, RAW 264.7 cells and BAECs expressing COX-2, whereas significantly weaker inhibition was observed in HEL cells and thrombocytes which both constitutively express COX-1. The difficulties arising with assessment of isoenzyme selectivity due to a lack of standard in vitro assays has been pointed out earlier [14] . The consistency of our findings in a range of assay systems using known reference compounds and different endpoint measures, Sample Manuscript Version Nov. 2012 (CS) 5 however, strongly corroborate the selectivity of the compound. Fig. 1 Chemical structures of tryptanthrin (1), rutaecarpine (2), indigo (3) and indirubine (4). 
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